Introduction
============

Augmented vector right (aVR) lead is commonly "ignored" and designated as the "neglected lead".[@b1-ccrep-6-2013-041] In the setting of acute coronary syndrome, severe left main coronary artery disease usually presents as widespread ST segment depression, whereas ST segment elevation (STE) in aVR (STE-aVR) is a less recognized finding.[@b2-ccrep-6-2013-041] More importantly, STE-aVR can also manifest in left anterior descending (LAD) artery occlusion/sub-occlusion and it is also an uncommon electrocardiographical sign in this setting.[@b3-ccrep-6-2013-041]

Case Presentation
=================

A 59-year-old-male patient with no previous medical history was admitted to the emergency room with oppressive chest pain, present for nearly 7 hours, along with dyspnea and sweating. The patient was a heavy smoker and had no other cardiovascular risk factors. Physical examination at arrival showed severe pallor, a heart rate at 110 bpm, a respiratory rate at 20/min, and a blood pressure of 90/60 mmHg.

Initial electrocardiogram ([Fig. 1](#f1-ccrep-6-2013-041){ref-type="fig"}) showed intermittent right bundle branch block (RBBB), STE-aVR \[J elevation, 2 mm; horizontal STE, 1.5 mm\]; in addition, STE was observed in V1 \[J elevation, 2 mm; horizontal STE, 1.5 mm when no RBBB was observed\] with intermittent incomplete (2nd, 3rd, and 7th complexes) or complete (4th and 6th complexes) RBBB. Along with these changes, there was extensive ST depression (1 to 2 mm) in the inferior and antero-lateral leads, and there was a tall positive symmetrical T wave in anterior leads persisting during the first 6 hours after admission. Moreover, a small Q wave was visualized from V1 until V4, along with absence of Q wave in V5 and V6.

An emergent coronary angiogram ([Fig. 2](#f2-ccrep-6-2013-041){ref-type="fig"}) showed proximal sub-occlusive LAD stenosis (\>90%), with poor progression of dye in the mid and distal segments suggesting the presence of multiple luminal clots; additionally, there was a mild diffuse disease in the left circumflex and in the right coronary artery, from which came off a rudimentary conus branch. Emergent percutaneous intervention (door-to-balloon time estimated at 90 minutes) with placement of drug eluting stent in proximal LAD allowed for restoration of flow, with persistence of "slow flow pattern" distally. The patient developed a ventricular fibrillation soon after the percutaneous coronary intervention, and received a 200 J DC shock for defibrillation.

Relevant laboratory findings at 24 hours showed serum creatinine at 1.25 mg/dL, potassium at 4.1 mmol/L, troponin at 11.3 nanog/mL, CPK at 17693 u/L, and CPK-MB at 1462 u/L. Initial evolution was marked by an initial hemodynamic compromise; cardiac echogram at 24 hours showed a severe systolic dysfunction (ejection fraction at 37%) with basal, mid-septal and septo-apical akinesis. The patient clinical condition improved and stabilized progressively and he was discharged on day 14; pre-discharge EKG ([Fig. 3](#f3-ccrep-6-2013-041){ref-type="fig"}) showed a pathological Q wave from V1 to V3, along with poor progression of R wave in V4--V6, absent Q wave in V5--V6. Pre-discharge echogram showed persistent antero-septal and apical akinesis with persistent severe systolic dysfunction.

Discussion
==========

Total left main thrombosis usually leads to sudden cardiac death and affected patients generally die before arriving at hospital. Conversely, patients with subtotal left main occlusion may present with acute coronary syndrome and with electrocardiographic pattern of widespread ST depression in the anterior and inferior leads.[@b4-ccrep-6-2013-041] In the setting of acute coronary syndromes, STE-aVR (≥1 mm) with diffuse ST depression in other leads is usually a sign of severe left main disease; this is often associated with a poor outcome.[@b2-ccrep-6-2013-041],[@b4-ccrep-6-2013-041] Ionescu et al[@b5-ccrep-6-2013-041] reported that electrocardiographic manifestations of left main coronary artery thrombosis may be nonspecific. However, STE-aVR should raise suspicions of severe left main disease. In addition, Taglieri et al[@b6-ccrep-6-2013-041] found that STE-aVR, and reciprocal ST depression in other leads in the setting of non STE acute coronary syndrome is highly predictive of severe left main disease.

Kühl et al[@b7-ccrep-6-2013-041] showed that STE-aVR may represent a proximal LAD artery lesion and that this electrocardiographical sign is useful to differentiate proximal from more distal lesion in the setting of acute coronary syndrome. Along with STE-aVR, STE in V1 may be observed in anterior myocardial infarction and this finding depends on the coronary anatomy.[@b8-ccrep-6-2013-041] Lead V~1~ reflects the right basal septal area, which is supplied by septal branches from the LAD artery alone or together with the conal branch of the right coronary artery (dual circulation). Accordingly, STE-aVR and STE in V1 predict LAD lesion proximal to the first septal branch, along with insufficient or absent flow from the conus branch.[@b9-ccrep-6-2013-041],[@b10-ccrep-6-2013-041]

The mechanism of STE-aVR is not fully understood.[@b3-ccrep-6-2013-041] Lead aVR is electrically opposite to leads D1, D2, aVL, and V3--V6, and therefore an ST depression in these leads produces reciprocal STE-aVR; [@b11-ccrep-6-2013-041] in addition, lead aVR directly reflects the electrical activity of the right upper portion of the heart, including the basal portion of the interventricular septum and consequently, a transmural infarction in this area theoretically produces STE-aVR. Accordingly, STE-aVR is thought to result from either one of the two following mechanisms: diffuse antero-lateral subendocardial ischemia with reciprocal change in aVR or transmural infarction of the basal portion of the heart.[@b11-ccrep-6-2013-041] In addition, an anatomical variant of the Purkinje fibers has been evoked[@b3-ccrep-6-2013-041] to explain the absence of STE in anterior leads in some patients, despite transmural anterior infarction.

In this patient, we estimate that STE-aVR and V1 reflects basal antero-septal infarction (transmural) related to LAD artery sub-occlusion proximal to the first septal, along with rudimentary conus branch. Similarly, we hypothesize that ST depression in anterior and inferior leads reflects either concomitant subendocardial ischemia, and/or reciprocal changes to STE in aVR. RBBB in this setting is probably related to a transient ischemia of the right bundle branch in the right basal septal area;[@b12-ccrep-6-2013-041] it was intermittent and disappeared completely within 24 hours. Kleemann[@b12-ccrep-6-2013-041] found that RBBB was encountered on admission in 7.1% of non STE myocardial infarction patients and in 4.4% of STE myocardial infarction patients; Kleeman also found that RBBB in STE myocardial infarction was associated with increased in-hospital and long-term mortality.

The clinical implication is that STE in aVR (+/−V1) coupled with ST depression in other leads suggests severe left main coronary artery or proximal LAD disease. It represents a critical clinical condition, particularly when the patient presents with hemodynamic compromise, and accordingly the condition requires prompt management. Nevertheless the prognostic value of STE-aVR in acute coronary syndrome is still debated. Though it was found to be a strong and independent predictor of 30-day mortality in non STE myocardial infarction by Szymański et al,[@b13-ccrep-6-2013-041] it was not considered an independent predictor of in-hospital or 6-month mortality by GRACE investigators.[@b14-ccrep-6-2013-041]

Conclusion
==========

STE-aVR in the setting of acute coronary syndrome is often related to severe disease of the left main coronary or proximal LAD artery and clinicians must be forewarned of this critical condition. Along with STE-aVR, STE in V1 with RBBB represents an ischemic lesion in the basal septal area, often coupled with deficient backup circulation to the basal right septum from the conus branch.
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